To assess whether the spread of infection with HIV can be reduced by changes in behaviour among groups most at risk because of their sexual practices sexual behaviour was monitored among 1050 homosexual men tested for HIV infection at a genitourinary medicine clinic in west London from November 1984 to September 1987. Four cohorts, defined by date of presentation, were studied by questionnaire at their presentation, and blood samples were analysed.
Introduction
The rapid spread of infection with HIV among homosexual men has been strongly associated with anoreceptive intercourse practised with multiple partners.'4 By contrast, anopenetrative intercourse is not associated with HIV infection. Thus role reversal has been necessary to create an epidemic.2
Organisations formed by homosexual men have advocated safer sexual practices, and the press and news media have brought AIDS to the attention of the general public. Moreover, in the United Kingdom the government began a programme of health education in March 1986, which culminated in the postal delivery of a leaflet to every household in January 1987. 5 Subsequently, the newly formed Health Education Authority took over the role of advertising the dangers of infection and the routes by which HIV is transmitted. The specific dangers facing homosexual men have not been highlighted by these official campaigns.
We followed the trends in male homosexual behaviour and associated sexually transmitted infections, previously reported in a study carried out from November 1984 to May 1985, during the period covering the three years ending September 1987.
Subjects and methods
All homosexual and bisexual men attending the department of genitourinary medicine at the West London Hospital who, after suitable counselling, wished to be tested for HIV infection were asked to complete a standardised self administered questionnaire comprising 14 questions, and the response was checked for completeness. The In view of their strong association with HIV infection on univariate analysis, being positive for antibodies to hepatitis B and for syphilis together with a history of the common sexually transmitted diseases were introduced into the logistic regression. Table IV shows that both infection with hepatitis B (defined serologically) and a history of syphilis had a high degree of additional predictive power for HIV infection (p<0 001). A history of anogenital herpes also survived logistic regression (p<005). These variables displaced a homosexual lifestyle for more than five years as independent risks, suggesting that this behavioural variable derived its power as a function of the liability to acquire sexually transmitted infections. The survival in logistic regression of a history of glandular fever might be attributable to a similar illness sometimes seen at seroconversion. Clearly a model produced by stepwise logistic regression analysis cannot be interpreted as showing the absolute truth about the relevance of specific variables as several alternative models would also fit the data. Most of the differences, however, can be explained by changes in sexual behaviour after the study began and are consistent with clinical experience.
The failure of a positive result on testing for syphilis to show additional predictive power for HIV infection was investigated by listing those patients who had a history of syphilis but whose haemagglutination test gave a negative result. We found 11 patients with a previously positive result to the haemagglutination test whose results had become consistently negative. All 11 were positive for HIV antibody, representing 7-6% (11/144) of the men confirmed to have had syphilis and to have HIV infection. Bisexual activity was graded according to the interval since last heterosexual intercourse. The proportion of patients who had had heterosexual intercourse in the previous year remained constant over the study at about 10% (mean 10 2; range 7-6-11-5%). Likewise, the proportion of patients who had had heterosexual intercourse in the previous three years remained at about 20% (19 2; range 16 4-23 6%). The proportion of each cohort who had had heterosexual intercourse within these two periods and were positive for HIV antibody was 1-0% (range 0-6-1l4%) and 2 7% (1 4-3 3%) respectively. Table V shows the frequency distribution of heterosexual activity, expressed as months since heterosexual intercourse, and the number of men positive for HIV antibody in each group. There was a bimodal distribution of sexuality, with a small group frequently bisexual (about 5%) and the rest either never having been heterosexual or having been so for a period earlier in life. More importantly, the acquisition of HIV infection was more common in the exclusively or predominantly homosexual group (30% positive for HIV antibody) compared with the frequently heterosexual group (5% positive for HIV antibody). (5) 2(13) 4(20) 5(21) 7(18) 10(18) 20(21) 40(29) 69(30) 113(30) Discussion Control of the current epidemic of HIV infection in Western society will not be achieved without changes in the sexual behaviour of a section of the male homosexual population. To assess whether this is happening presents considerable problems in sampling and methodology because of the general unacceptability of random sampling of the population at risk. A large cohort of men known to have practised high risk behaviour could be monitored over time to document modifications in their lifestyle. Unfortunately such a study would be subject to bias from the essential compliance of this cohort and the favourable responses likely to be engendered by repeated counselling (to omit this would be unethical). We therefore examined men who were attending a clinic for their first test for HIV and had not to our knowledge been individually counselled about safe sex beforehand.9
TRENDS IN RISK FACTORS
During the study we observed a highly significant (p=0004) fall in the proportion of men positive for HIV antibody together with the proportion positive for both hepatitis B infection (p<0001) and syphilis (p<0001), which paralleled a lower rate of high risk activities and independent risk factors as previously defined. A causal relation is inescapable, but the proposition that this reflects a modification of behaviour over time requires additional support. We attempted to establish this by studying those behavioural and other variables not the subject of health education programmes (the age of the patients, their innate sexuality, and their inclination to form regular sexual partnerships), all of which remained unchanged throughout the study. On this basis we suggest that there has been a genuine and considerable modification in sexual lifestyle by a large proportion of homosexual men and that as a consequence the incidence of sexually transmitted infections, including HIV, has fallen. The profound consequences of HIV infection might have been expected to suppress the expression of a homosexual lifestyle in younger men."' Our findings, however, show no decrease in the proportion of men who entered this lifestyle after the threat of HIV infection became apparent.
Several of the independent risk factors we have described raise the possibility that various mechanisms may predispose people to HIV infection. The use of nitrites, for instance, may facilitate the acquisition of infection through the rectal mucosa by hyperaemia or some other pharmacological action." ' 2 The independent risk of having acquired syphilis, hepatitis B, or anogenital herpes could be explained by a genetically determined susceptibility to certain microbial infections"'4 or an immunological mechanism associated with an activated immune system. '5 Our data support the second alternative as we found that syphilis and hepatitis B ranked with anoreceptive intercourse as the strongest independent predictors of -HIV infection. These or similar infections may be even more relevant to heterosexual transmission of HIV in equatorial Africa. The most plausible explanation for the risk attributable to anoreception of the fist is that it causes local trauma to the skin and mucous membranes and so facilitates epithelial penetration.
Although hepatitis B and syphilis shared relative risks for HIV infection (duration of homosexual lifestyle and total number of sexual partners), they also showed differences. Anoreceptive intercourse is a risk for hepatitis B likely to be infected than exclusively homosexual men, and our data suggest that two distinct populations may exist. In general the prevalence of HIV infection in homosexual men clearly exaggerates the risk of heterosexual spread from this source.
The part played by the information campaign funded by the government in bringing about modifications in homosexual lifestyle seems to have been small. The most substantial changes had occurred before the campaign started, and the reduced trend towards safer practices in the most recent cohort may be attributable to the government's reluctance to target the homosexual community in its subsequent publicity. Although selection of partners and use of condoms may militate against transmission of HIV, at risk behaviour is clearly still taking place, and more effort is required to reduce it to the best attainable minimum. 
